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GUREV ICH, . A,N., kand,tekhn,nauk, SINENKO, N.P., 1nzh., SIMSON, A.E.,

" kand.tekhn,nauk v B e e

Tmproving the performance of 1dling 2D100 dlesel loccmotives.

Vest.TSNIT WPS T¥ no.2320=24 V60, (MIRA 13:6)

(Diesel locomotives )

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000617410013-8"



"APPROVED FOR RELEASE 03/20/2001 CIA-RDP86 00513R000617410013 8

IR IR I 4 [ l‘illi
[ {1

i s 52 Al _pH S
;;_*trn R |mu r; A

-:;; LIRS lH!!P ‘il“ HHK Zilt

SHISHKIN, Kirill Aleksandrovich, prof. [deceased], GUREVICH, Abram Natano-
vich, kand, tekhn. nauk; STEPANOV, Aleksandr Dmitriyevich, doktor
tekhn. nmuk; VASIL'YEV, Vledimir Andreyevich, inzh,; SURZHIN, Sergey
Nikolayevich, inzh,; KAMENETSXIY, B.G., kand, tekhn. nauk, retsenzent;
MOISEYEV, G.A., inzh., retsenzent; TURIK, N.A., inzh., retsenzent;
SAZONOV, A.G., inzhi, red,; KHUTORYANSKIY, N.M,, kand, tekhn. nauk, "
red.; KHITROV, P.A., teklm, red.

[TB3 diesel locomotive] Teplovcz IEB3, Izd.2., perer. Moskva, Vses.
izdatel'sko-poligr, ob™edinenie M-va putei soobshcheniia, 1961. ‘
(Diesel locamotives)
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SHISHKIN, Xirill Aleksandrovich, zagl. deyatel' mauki i tekhniki, pz:of.
[c’ieceaaed]; GUREVICH, Abram Natanovich, kand. tekhn, nauk; STEPA-
HOV, Aleks V&VTEH; Wand, tekhn. nauk; PLATONOV, Yevgeniy
Veniaminovich, kend. tekhn, nauk; BLIZNYANSKIY, Aldksandr Semenovich,
inmo; PIRIN, I.V., kand. tekhn. nmlk, ratse‘nzent; BASENTSYAN, A.A-,
inzh,, red.jzd-va; MODEL', B,I., tekhn. red,

[Soviet diesel locomotives] Sovetsikde teplovozy. Izd. 4., perer. i

dop. Moskva, Gos, nauchnc-tekhm, izd-vo pashinoatroit. lit-ry .

Mashgiz, 1961, &80 p. . (MIRA 14:9)
(Diesel locomotives)
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ich; EPSHTEYN, Abram
Boris Nikolayevich; MUL'MAN, Boris Yefimovich; Bl )
STRUNGE’Se;znzvich; G%REV,IQX,&_A,H;,_ kand. tekhn, nsuk, retsenzent; SMIR~

NOVA, V.L., red, izd-va; EL'KIND, V.D., tekhn. red.

ad] Konstruktsii sa-

Desiegn of locomotive and marine engines abro

gu:z%xnlykh teplovoznykh 1 sudovykh dVigatelBii96‘iOSk§;§ Gos.

pauchno~tekhn, izd-vo maghinostroit. lit-ry, . o IRX.IA:].l)
(Diesel locomotives) (Marine diesel engines)
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BELOUSOV, I.i., mashinist teplovoza; FOKIN, M.De, kand.tekhn.nauk;
ILYUKHIN, - A.Aey mashinist~instruktor; GUPHJICH, A H., kclld tekhn,
nauk.

Reply to the inquiries of our readers. Elek, i tepl. tiaga
no.l:42-43 Ja 161, (MIRA 14:3)

1. Depo Kazalinsk Kazakhskoy dorogi (for Belousov). 2. Depo
Krasnoufimsk Kazanskoy dorogl (for Ilyukhin).
(Railroads—Brakes)
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Inspection and regulation of fuel systems., Elek.i ?fé)%ﬂtit;g;)
F
6 no.3136-39 %ieael engines—Fuel systems)
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.. GUREVICH, A.N., kand . tekhn.nauk

1sm. Elek.i tepl, tiaga 5 ne.12:33-35
En‘u?:ft;l pump control mechanism p o 1521)

(Diesel engines-—Fuel systems)
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DUBROVSKIY, Z.M., inzh.; GUREVICH, A.N., kand.tekhn.nauk; KHATSKELEVICH,
M.N,, inzh, —_—t

Replies to the inquiries of our readers. Elek. i tepl. tiaga

6 no.dlib2-43 N '62, (MIRA 1611)
(Electric locomotives) (Diesel locomotives)
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GUREVICH, A.N., kand.tekhn.nauk; FEDOTOV, G.B., inzh.

Studying the fuel injection process in locomotive diesel engines.

MIRA 15:8)
t. TSNII MPS 20 no,5:23=27 162, (
res (Diesel engines--Fuel systems)
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_GUHEVICH, A.N.; SURZHENKO, 7.1.; KLEPACH, P.T.j RUSINOV, R.V., kand.
tekhn, nauk, retsenzent; GALANOVA, M.S., inzh., red.;

UVAROVA, A.F., tekhn. red.

(Fuel system on diesel locomotives and motorships with

D100 esnd D50 en;ines] Toplivnaia apparatura teplovoznykh 1
sudovykh dvigatelei tipa D100 1 D50. Moskva, Mashgis, 1963.
203 p. (MIRA 16:5)
(Diesel locomotives—Fuel system)
(Motorships--Fuel system)
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GUREVIGH, A,N,, kand,tekhn,nauk

Torque vibrations of diesel shafts, FElek. i tepl.tiaga no,8:37-39

Ag 163, . (MIRA 1619)
. (Diesel locomotives--Vibration)
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GUREVICH, A.Y., kand,tekhn.nauk; FEDOTOV, G.B., inzh.

Characteristics of the performance of the fuel system of the

type D100 diesel engine. Trudy TSNII MPS no.262:41-52 '63,
(MIRA 16:10)
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YEGOROVA, K.I.; GURFVICH A. N

Photometric determination of rhenium in titanium ah:‘ys with
8-mercaptoquinoline, Zav.lab, 29 no.7:789-791 163, (MIRA 16:8)
(Rhenium-titanium alloys—-Analysis) (quinolinethiol)
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GUREVICH A.N., kand,tekhn,nauk; FELOTOV, G.B., iash.

Ways to lengthen the service life of fuel systems. Elek. i tepl.tisga
6 no.8:38-41 Ag '62, (MIRA 17:3)
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_GUREVICH, A,N,, kand. tekhn, nauk; MOISEYEV, G.A., inzh.,
retgenzent; KISELEVA, N.P., inzh., red,; BOBROVA,
Ye.N.,, tekhn, red,

[Fuel systems of diesel locomotive engines] Toplivnaia
apparatura teplovosznykh dizelei. Moskva, Transszheldor-
izdat, 1963. 81 p. (MIRA 17:1)
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SHISHKIN, Kirill Aleksandrovich, prof.; GUREVICH
Natanovich, kand. tekhn. nauk; STEPANOV, A
Dmitriyevich, doktor tekhn, nauk; VASIL'YEV,
Vladimir Andreyevich, kend, tekhn. nauk; SURZHIN
Sergey Nikolayevich, inzh.; KISELEVA, N.P., red.’

Abran,
leksandr

["TE3" diesel locomotive] Te
plovoz TE3, 1Izd.3., perer.
[By] K.A.Shishkin 1 dr. Moskva, Transport, 1963. 411 p,
(MIRA 18:7)
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GUREVEQH)JKQ.HL, kand. :
- £ fuel pumps &nd
“tin%’mg diesel locomotive
4-36 N 165.
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FoPOY, G.V., kand. tekhn. naus;

doktor tekhn. nauvks
kand, tekhn. naux;
kand. tekhn. nauk

FUFHYANSKIY, N.hes
YEGUNOV, P,
STROMSKIY, P.P.,

: . 1
engi tests of series T¢102 diese

s of traction and heat engine tests o A

(MIRA 19:2)

L TSNIT MPS 25 no.1:16-23

locomotives. Veat.
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dat meditsinskikh nauk § RUMBLIS,

1.L. : YURUSHA, A.

QUEEVICH, A.0.; KUZNETSOVA, Ye.Ye. kandi
zid therapy under ambulato

ry conditions. Probl.
(MLBA 9:2)

Bffects of phthiva
tub. n0.6:21—26 N-D '59.

skogo protlvotuberkuleznogo diepansera ¥ Rige

1. Iz Respublikan
Ye. Kuznetsova)

(glavnyy vrach Yeo.

( TUBBRCULOSIS, ther.
{soniazid, under ambulatory conditions)

(NICOTINIC ACID RSOMERS, ther. use
jgoniazid, in Luberc., tory conditions)

ander ambula
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GURSYICH, 4.0+, kend.med.nauk; VESTERMAN, Ye,S,; PORTSIAKHOVA, ALK

. i s g B
Pathogenesis and clinical aspects of tuberculosis in a%;)&;ic;rifgi
Pediamtriia 36 no.1:29-3% Ja '58.

1. Iz Respublikenskogo protivotuber‘)culeznogo dispansera latviyskoy
sSR (glavnyy vrach Ye,Ye.Kuznetsova
¢ (TUBERCULOSIS) (ADOLKSCKHNCE)
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GUREVICH, A.l?..,inzh.

. zobr. predl.
orced concrete column pases. Rats. 1 i ¢ )

LIPNITSKIY, M.Ye., inzh.;

Precast reinf

n0.2=.u"6 |57.

v strol. (Columms, concrete)
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6(7) SOV/112-59 -2-4142
1959, Nr 2, p 279 (USSR)

Translation from: al. Elektrotekhnika,

and Rozenbaum, A. M.
~-Insulated

Referativnyy zhurn
Klement'vev, L. N.,

AUTHOR: Gurevich, A. 5.,
in Design of a Single-Cord Cotton

TITLE: Influence of Certain Changes
Wire Upon Capacitive Couplings in the Quad
(Vliyaniye nekotorykh jizmeneniy konstruktsii odinochnoy zhily 8

kordel'nobumazhnoy izolyatsiyey na yemkostnyye svyazi chetverki)

PERIODICAL: Tr. N.-i. in-ta kabel'n. prom-sti, 1957, Nr 2, pp 152-157

ABSTRACT: Bibliographic entry

Card 1/1 USCCMM=-DC-60,665

EEE
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SOV/110~59-9—12/22
.g, and Vernik, S.M.

AUTHORS ¢ revi _
(Candidates of Pechnical Saiences)
TITLE: Improvements in the Gons truction of Symmetrical High-
Wgtping" Insulation

Cables with paper-
hlennosti,1959,Nr 9,pP 43-49 (USSR)

of channels gransmitied by

ABSTRACT: In order bo increase the _ .
cables with paper-“string“ jpsulation it 18 required %o
108 to 252 ke/s.

extend the frequency pand-width from
v to Teduce the interferencs

is, therefore, necessar

hetween circults within the desired frequency range.
Mutual interference between sipceuits may result either
from variations occurring in manufacture oT from cable
design factors. The consbructlon of quad cables may be
improved by reducing the winding pibteh of the ngtring" oT
by winding the "string" and the plain papear with opposite
lays in the pairs cn the quad. The mechanical stability
of cables has heen improved vy reducing the ngtring”
pitch from 7 ma to 5 mm; further reducsion only increased
the capacitance. Graphs showing the influence of
different types of cable construction on inte?ncircuit

Card 1/3 capacitance and asyamebtl'y of wapacitanee are plotted in

Frequency
PERIODICAL: Vestnik glektropromys

number

T
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éﬁ%ﬁgé with Paper“"String IniuLa'fh;t aonslderabie i@prgvemg;: cab
Fig 1. It will be Sgelé'neh two mebhods mﬁ?‘f?"”ié’gné amount
be achieved b‘fh“f;;’» ?‘,‘a‘isting of quads ‘10’(’?.?3]\511!3 Lo the

T * plte 2 ke o f bhe gu

ength of T vipealbs of hhe Qudd e

f)r‘l interference bet\lJeerglals~f‘;(= AT anss 3,11%::6% ix:._‘ kgoh‘

= . chal §85 =il M5 i, gpproximacllls v
leac Shedthf Vzhg \(-.Onside:'a.bl.e. "fie‘c“f’__?ggzzi';e and
sheath call NAVE & 0 o atows of parb-eil-as ol  inriuence
that of imaginaly BO¥T . "7 Goloulabionl ol MO hce car
v . ” Y 3 che 0L e . s j-lla (%) -
position outsite &7 e gissussed. IE he quagd.

s t 'I'\",u‘l':?:
£ this 'third' cire 4 ] > I unber
%: reduced by reducing J“?iﬁle winhiin limicSe ant a num
< . . Grﬂ-‘y pOSb ! R - . e s ';:'ion NI
Howevers thlSei;ade Up of the seme consETAZRLAR CH o
of cables w?ir-hes of Hwishing 111.9rdezn; ieast pikteh ¢©
difmrenﬁ‘rp;\ﬁated vesults show P‘ndfts‘;l,‘t—i;p should b2
values. -2 s with "stringh IRSULSRCCTE L the pitch

ables witn 1 At ing the P

tuisting for cabled Wl biished that abBaTsie =% 3.
aboul 1§2 mméf th;‘quad aonsiderably 1OPTC
of twisting ‘ :

. Ai7P i tl
R s 1nter,.\,1_ cul
and Fig 2 shows & grapl O3 “ation of quad

sean of twistlvg of ©

oot

. -istics oy oas { P
ChalacteIlSLic s ~e as‘ﬂﬂme (YR : - e 0L
; citance . 2 b nfiuen
Ca/ré- capamtancitagd cagz; was alsc found that the 1

243 twisting piten. '
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SOV/110~59-9~12/22
Improvements in the Construction of Symmetrical High-frequency
Cahles with Paper-"string" Insulation

the 'third' circuit may be reduced by systematically

ecrossing the conductors of a pair within the quads in
the junction boxes when the line is made. A curve in
Fig 3 shows how different methods of making connection
in the junction boxes affect the characteristics of a

particular cable.
There are 3 figures, 1 table and 2 Soviet references.
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AUTHOR: . _Gurevich,AeS. sov/43-59-19-1/1%
TITLE: On Degenerated Problems of the calculus of Variations

PERIODICAL: Vestnik Leningradskogo universitets, Seriya matematiki
mekhaniki i astronomii, 1959, Nr 19(4); PP 64-11 (usSR)
4B3TRACT:  Let the function F(x,y1,y?,.‘.,yn,z1,22,.,.,zn)55 F(x,y,z) have
continuous partial derivatives of third order. Leb F denote the

partial derivative with respect to u and 8 prime denote the
derivative with respect to x; let furthermore

'D(Fv,,....,Fy,
\ yiy{c\ 2y n

Generalized theorem of Hilbert: If ¥ = Y(x) is an extremel of
the functional

C3D] 1(y) = YF(x,y,y')dx
X4

and if the matrix )
(1.4) “Fyiyi“ (i,k = 1,2,“,,n)

it £ Fusisl

ST 3 T e N1 FIETGEA EITHIE R
gi-d HIT 5
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On Degererated Problems of the Calculus of Variations S07/42-59-19-7/14

SUBKITTED:

has the rank M in a point x = a&(x1,x?), then there exists arn

integer ¥V, 0|V n~ar 30 that in a certain reighberhood of x=a
/\/MH-\)) functions S"i( x) have continuous sacond derivatives.

The author considers certain specific properties cf degenerated
veriation problems. He proposes a method for the determination of
the system of equations and the boundary conditions which have to
be satisfied by the extremal in the degencrated variation problemu
An example is given. The author mentions G.M.Fikhtengol'ts and
thanks S.V.Vallander for hls interest in the present paper.

There are 4 references, 2 of which are Soviet, and 2 American.

¥arch 12, 1959
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Nauk 1952, no. 8, 105-109 (1952).
Thigpaper consists of some pur
from”Blohincev's theory

¥{ Moskov. Oniv. 194
_ | author chooses for the !‘smear
the shape of the extended charge,

—kot 'lz' b
A(’)"f[m:;]ﬂp (tk-x)dek)
ant defining the recipro

(Russian)

the special form’

where Ay is a const
the charge. With this cho
A, are given in terms of the sou

order wave-cquation )
0O -k [N 4s= — 4% jp-

The potentiala'of the Bopp-

v/ Gurevi, A. V. On the glassical theory of extended par :

r. Fiz.-Mat. Eatest.| o
by formal deductions ' E
of extended particles [Vestnik

8, no. 1, 83-91; these Rev. 10, 345]. The
ing function”, which givesj :

cal “radius” off

ice, the clectromagnetic potentials
ree-density ja by the fourth-

Podolsky clcctrodyrmmics‘{l?.

. Bopp, Ann. Physik (5) 38, 345-384 (1940); these Rev. 2,
336 l satis(y the same equation. However, the author points}

out that the two theories are not cquivalent, an

ticular the finite sclf-energ
different in the two theories.
! in the two =

b e

E J.
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ies of a charyed - particle are
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A Simplification of the Bguations for the Functio

pution of nlectrons in a Plogma.
(Uproshcheniye uravnenly dlya funktsil raspredeleniyu glektronov
v plazne -Russian
im.i ‘l‘eoret.[-‘iziki,195'{,‘Jol 32,Hr 5,00 1257 1238(088&)
ABSTRACT starting cut from the Boltzmann‘s kinetic eo_uation,B.I.Davydov,ﬁhurn.
eksp-i teor,fis.,\lol T,p-1069 (\9'57),du*ived an approy.ixmte gysten
of e uations fqr the f tio oz
f(?,%,t) - fo(%,v,t) -ru-?h(%,v,t) +/[(r>,v>,t) of wlectrons in @
plasma gituated in ai electrical and in & pagnetic rield.This gystem
of equabions i i in the paper under review,and the quanti-
ties occurring in this gystem are explnined.ln this context,the Pa-
per under review sho#B that it 1S possible Lo simplify this system
of equa.t-ions.ﬁ‘or this 1)urpose,the author of the present paper first
of all investigates the caseé of a plesnad that is nonogenousd with re-
gpect bo tine.ln thig case the s,,'::metrical purt of the aistribution
function of the electrons (f-o) cen chanie substz\ntially only during
o time spanl of the ordeT of mazmituce of A/8V W.)aczn.lse2 fo/atgbvfo.
In this context,\’ -V {v) denotes the frequency of the collisions ©
an e¢lectron with the solecul€ : 3.At the same time,the (airec-
ted) current part 11 of the gistrivation gunction undergoes 2 cOn~
sideradble chang® during a time of the order o_f_,_mgnitude 1/ ,bve-
Card 1/2 cause D?‘ B 1 o gapae gaenbly Ly Canstivd ‘;"1 changes auch fasteT
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A Simplification of the Bgaations for

the Distribution 5f Electrond in a Plasma.

g time progresses,TherEfore it is ponslible at the inte-
tioned system of e uations to neglect the
apon t. The thus obtained golution

is correct with an accuracy of,at nost, {nsluding the terms of the
order of magnitude S,i,e.with the same &COUracy as the systen of equ-
ations mentioned in the beginning of this paper.Then the paper un-
der review proceeds to deal with the problem of deternining the di-
stributicn function of thc electrons of the ou® of the two enuations
of the systew of eguaticns pentioned above.The fornulae for the spe-
¢cial case of a plasia homogeneous with respect to time,and for the
gpecial cas® of a plosma inhonogeneous with respect to time are gi-
ven.In & Yaxwell's velocity distribution of the electrons,the caus~
e distribution function are reduced to the systen of
ture Te and the density n of the elec-

than £, 2
gration of the above-mell
dependence of tha function fo

tions for th

eguations for the tenpers

trons.
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aumior:  Gurevich, A:T: sov/141-1-5-6-3/28
“on th ‘ _modulation of Radiowaves

Theory of the Cxross
ikh uchebnykh zavedeniy,
6, pp 17 - 28 (USSR)

TITLE: Oon the
Radiofizika,

PERIODICAL: Izvestiya
1958, Vol 1, Nr 5=

ABSTRACT: First, the depth of cro
of a strong perturbing wav

vyssh

+ in the present:e
idered. It is assumed
the perturbing wave 16

E, = Eo(l +.p°cosflt) cos wlt (1) .
When the wave propagates in the plasma, the effective
temperature of the electrons varies periodically and the

absorption of the gsecond wave, 82 , 18 changed. This
the modulation of E2 at the frequency¥ T @

results in
of cross—modulation of Ez over a distance 4z
2t), The final expression for the

is, therefore, given bY

The depth

can be expressed by Eq (
depth of the aﬁss-modulation p!
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SOV/141-1-5-6-3/28
on the Theory of the Cross—-modulation of Radiowaves

Eq (3), where nl is expressed by the second equation on

p 20, while ~ is defined bY Eq (3'). The remaining
symbols are as follows: N is the electron density., Ty

is the refractory index for El . Qo is the electron
collision frequency in the unperturbed plasma, T is the
plasma temperature and k is the Boltzman constant.

Eq (3) can be used to determine p' as a function of the
amplitude of the perturbing wave (at the boundary of the
plasma)o The results are shown in Figure 1, where the
relative cross-modulation depth f 38 plotted as a
function of the amplitude of the perturbing field. Whon
the perturbing field is comparatively small, Bg (3) can

be written as Ed (). The results obtained from Eq

are also plotted in Figures 1 (*dashed” curves). The
dependence of w' on the power P of the perturbing
station is illustrated in Figure 2. In order to investigate
the increase of the cross-modulation at the gyro-frequency,

it is sufficient to take into account the interaction of
Card2/5
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on the Theory of the Cross—modulation of Radiowaves
the extraordinary perturbing wave; the ordinary wave
produces a negligible cross-modulation.andﬂdoes not
lgad to any resonant effects. 1f the perturbing wave
is comparatiVely wealk and the frequency of E, is

higher than \)o’ the cross-modulation can be determined

from (Ya. L. Al!'pert et al - Ref 7):

0 A 0y 2E%(8)

t = e — - s— 6)
B N ds 2 LN " ) ds ( .
c Vo c a6 (01" + V)

where Av is the amplitude of the periodic perturbation
of the collision frequencies, Kz is the absorption
coefficient for Eg» 0} = ¥y = Wy E(s) is the
amplitude of the perturbing wave at a point S

0y is the gyro-frequencye Since the total absorption

Card3/5 of E, in the ionosphere is given by Eq (7), the cross-

APPROVED FOR RELEASE: 03/20/2001

CIA-RDP86-00513R000617410013-8"



' "APPROVED FOR RELEASE:
u B3l e el o e L S &gﬂautm:ﬁm;ﬁﬁzx;; 3:1/ :?R“/ 12' ,g:;lmm.;ii: RDP86-00513R000617410013-8

2 4]

06Li59
sov/ 141-1~5-6-3/28
Oon the Theory of the Cross~modulation of Radiowaves

modulation can be expressed as Eq (8). The prameter K;

in BEq (8) denotes the absorption of the perturbing wave
up to the reflection point of the wave By while the

expression for f(_Ki) is given by Bq (82). The functiocn
f(K°) is plotted in Figure 3 for various values of n .

From Eq (8) it follows that p' depends but little on
the frequency of the perturbing wave, provided that the
wave is strongly absorbed in the interaction region. The
dependence of p? on Oy, in the vicinity of Op 0 is

illustrated in Figure 5a; the curves are evaluated for
the case whem the frequency of 32 is compwatively low.

The phase of the cross-modulation for <& 6\’0 is

given by the penultimate equation on p 27 . Similarly,
the case of the phase for QP by s expressed by

the last equation on P 27. These formulae were used to
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determine the relative phase and the resglts'are plotted

iﬁ Figure 6. The author malkes acknowledgment to

v.L. Ginzburg for his interest in this worle. The;e-ured
G.f;gures and 22 references, of which 1% are English an
7 Soviet..
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AUTHOR: Gurevich, A.V.
TITLE: on the Change % Modulation of Strong Radio Waves in a

Plasma (Ionosphere) (ob izmenenii modulyatsii ail'nykh
radiovoln v pltz-e-(ionoafere))

PERIODICAL:Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika,
1958, Nr 4, pp 21-31 (USSR)

ABSTRACT: The first part of this work was published earlier (Ref 1).
The propagation of strong radio waves in a plasma is
considered in an approximation which corresponds to the

geometrieal optics approximation in the usual theory.
It is shown that the frequency apectrum of the modulated
incident wave is distorted. These distortions are small,
provided w6y, where 5 is the mean fraction of energy
logt by electrons per collision and Y is the frequency
of collisions. in this case the amplitude of the
harmonics 18 small compared with the amplitude of the
fundamental wave. In the E-layer of the ionosphere the
condition wyhoN is well obeyed for radio waves whose
frequency is greater than 1 kc/s, while in the D-layer
the frequencies must be greater than 50 kc/s. For the
card 1/4 F-layer this jower frequency 1imit is 1 c/= while in the
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Oon the Change of Modulation of Strong Radio Waves in a Plasma
(Ionosphere

lower part of the E-layer for waves whose frequency is
r'éisoo kc/s. However, for waves with H:;SDO-IOOO kW
the above 1imiting cases are not in fact realised since
the Eo of the jncident wave is of the same order as En.
In order to take into account changes in the absorption
of such waves & special coefficient P was introduced
earlier (Ref 1), to describe changes in the amplitude.
Table 1 gives the values of this coefficient for
different frequencies and powers. Analysis of these
data shows that, for example, when a transmitter working
on 500 kc/s alters its power from 1000 to 5000 kW the
amplitude of the wave reflected from the ionosphere
increases by a factor of 1.4h, while in the case of a
weak wave such an increase in the amplitude could be
obtained by increasing the power by a factor of only

2 and mnot 5. The phase of the wave is not affected very
much., Phase changes are most pronounced for waves whose
frequencty is nearly equal to the effective electron
collision frequency. It is shown that the modulation
amplitude of the wave can change very considerably.
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S0V/141-58-4-2/26
On the Change of Modulation of Strong Radio Waves in a Plasma
(Ionosphere)

If Eg??En the wave is either completely demodulated on
passing through a plasma layer or the depth of its
modulation is increased. The first case occurs in a
weakly ionised plasma for high-frequency waves and the
second for low-frequency waves. The changes in the
modulation depth occur only at low modulation
frequencies (4£6V); at higher frequencies they* are
negligible, An. estimate is also made of the phase
modulation of strong waves in a plasma. There are

8 figures, 1 table and 13 references, 6 of which are
Soviet, 4 Italian and 3 English.

ASSOCIATION: Fizicheskiy institut im P.N.Lebedeva, AN SSSR
(Physical Institute imeni P.N.Lebedev, AS USSR)

SUBMITTED: 5th May 1958
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AUTHOR;  Gurevich, A.V. ov/1k1-2-3=3/
e R ,-f-;;':,:k:.ggg‘ a2 . t'V
T1TLE: Th gEffect of an Electric Fieldson the Electron Velocity

pistribution in Molecular Plasm ““_\(Ionospheres

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika,
1959, Vol 2, Nr 3, PP 355 - 369 (USSR)

ABSTRACT: In molecular gases such as hydrogen, oxygen and nitrogen,
inelastic collisions predominate already at energies of
0.01 eV (i.e. at room temperature) Moreover, there is
not enough information at the present time on inelastic
cross-sections for collisions between slow electrons and
molecules (Ref 2) and hence the problem of the electron-
velocity distribution in molecular plasma has not been
solved. The mean electron energy and the current in
molecular plasma are usually'miculated with the aid of
a simplified kinetic theory in which the velocity distri-
bution of the plasma electrons 1is not taken into account.
It follows that the results obtained are cnly approximate
and the problem arises of hovw approximate these results
actually are. The problem can only be solved by rigorous
application of the kinetic theory. This is dome in the bf//
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present papels. In the fivst section, it is shown that
using the properties of a molecular plasma the kinetic
equation (analogcus to that normally used for purely
elastic collisions) can be considerably simplifizd. The
collision integral (for inelastic collisions in molecular
plasma) is found to be of the form given by Eq (8b), where
Q (v) is the traction of enexrgy lost per unit time by an
e§ectron due to inelastic c¢collisions. This relation holds
for energies £ 1 eV. In the next two sections a solution
is obtained of the kinetic equation and the solution is
analysed in the case of hydrogen, oxygen and nitrogen.

It is shown that the effective frequency of collisions and
the electron current in the case of a high degres of
jonisation are given by Eq(llé)and the average fraction of
energy lost by an electron peyr collision is given by

Eq (11b). Figurel shows a plot of the calaulated values
of the latter quantity as a function of temperature.
Experimental points are also indicated. The agreement bethfn

it
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The Effect of an Electric Field on the Electron Velocity Distribution

in Molecular Plasma (Ionosphere)

theory and experiment is shown to be good. A similar
calculation is carried out for the case of a low degree

of ionization and the average energy loss 1is calculated
for hydrogen, oXygen, nitrogen and air. The result is
shown in Figure 2. The final section is concerned with
the accuracy of the formulae obtained with the aid of the
simplified kinetic theory and the limits of their applica-
bility. It is shown that in the case of hydrogen, oXygel,
nitrogen and air the simplified kinetic theory may be used
for low electron energies without an appreciable error in
order to amlculate the mean electron energy and current.
Kinetic corrections become important at low frequencies,
i.e. frequencies smalla* than the effective collision
frequency. Acknowledgment is made to V.L. Ginzburg for
his interest in this work.

There are 5 figures and 18 references, 9 of which are
Soviet (1 is a translation from English), 1 German, -
5 international and 6 English. Uf/
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The Effect of an Electric Field on the Electron Velocity Distribution
in Molecular Plasma (Ionosphere)
ASSOCIATION: Fizicheskiy institut im. Lebedeva {Physics Inghitibe
irm. Lebedsy)

SUBMITTED: Dccember 25, 1958 |
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50Y/36-36-2-47/63

quevich, A. V.

The Unsteadiness and the Hysteresis of the Electron Temperature
in a Plasma in Inert Gases (Nestatsionernost' 1 gisterezis
elektronnoy temperatury v plazme v inertnykh gazakh)

Zhurnal eksperimental'noy i teoreticheskoy fiaziki, 1959,
Yol 36, Nr 2, pp 624-626 (USSR)

In one of his previous papers (Ref 1), the author discussed
some special features of the heating of an electron gas in &
heavily ionized plasma. These features are caugsed by the fact
that the frequency of the collisions of the electrons with the
ions sharply decreases if the electron velocity increases.
Analogous effectis occur also in a weakly ionized plasma; it tu
only necessary that the collision frequency of the electron
sufficiently sharply decreases with the increase of electron

velocity: Vv ~ v~% where @ » 1. This condition is not satisfied
in the general case since the frequency of the electron-molecule
collisions usually increases with increasing v. Also the in-
verse dependence is, however, possible. This occurs, for exanm-
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The Unsteadinesa and the Hysteresis of the Electron Temperature in a Plasma
in Inert Gases

ple, in the heavy inert gases argon, crypton, xenon at low

electron velocities v£ 5 - 107 em/sec (Ramsauer (Ramzauer) ef-
fect). For a weakly ionized plasma, the steady electron tempera-
ture Te is .calculated in the same manner as for 8 highly ionizeéd

plasma and the found dependence of Te on the field strength of

the electric field in crypton (at 27°C) is given in a figure.
According to this figure, the weakly heated state of the electrn
gas besomes insteady at a certain value of the field strength

(as in the case of a highly ionized plasma). In the case in-
vestigated in the present paper, however, there is also a second
stable state at high electron temperatures; it is caused by the
increase of the freguency of the collisions of the electron with

the crypton atoms at high velocities (v >5 . 107 em/sec). The
eritical values of the field strength for transitions from the
first into the second state and jnversely are only slightly
different. The hysteresis loop, therefore, includes only a
Card 2/3 small area. The electron temperature veries 3 times in these
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me

transitions, and therefore also electron conductivity varies.

The calculations discussed in this paper are yalid only in the
case in which the electrons have & Maxwell (Makuvell) velocity
distribution. fthere are 1 figure and 4 referenced, 2 of which

are Soviet.

ASSOCIATION: Fizicheskiy institut im. p. N. Lebedevd pkademii nauk 3588

(Physics Institute imeni F. N. Lebedev of the icademy of
Sciences, USSR)

SUBMITTED: October 23, 1958
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AUTHOR:

TITLE:

PERIODICAL:

ABSTRACT:
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sov/56-37-1-5o/64

The Influence of Collisions Betwaen Elsatrons ON Their Velooity
pistribution in Cases and in gemioonduatore in the Elaatrioc
Field (Vliyaniye soudareniy meshdu olektronami na ikh raspreds=
leniye po akorostyam Vv gazakh 1 v poluprovodnikakh v olek-

tricheskom pole)

Zhurnal eksperimental'nog i teoraticheskoy pimiki, 1959, Vol 3Ty

Nr 1, pp 304 - 306 (USSR

In a plasma, which is located in an elactric field, the veloni-
ty distribution function of eleatrons dependa only on the valooily
modulus and is gymmetric, In the oase of a very laW {onigation
of the plasma, its shape is influenced only by the collisions
between electrons and heavy particles, but with higher ioniza-
tion, collisions among electronse play an important part; this
leads to an approximation of the distribution funotion to the
Maxwell form, The author of the pregent nLetter to the Editor"
briefly investigates the influence of collisione of electrons
among themaelveﬁ upon the form of the distribution funotion.
By using the results obtained by Landsu (Ref 4) and by taking
the symmetry of the main part of the distribution funotion into
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ns Between Electrons on Their
nd in Semiconductors in

account, the integral of the collisions See of the electrons 1is

set up in the following manner:
f
1232 o
See(fo’fo) = 'va av gﬁ Vee [A1(fo)9v + AZ(fo)Vfo]:§

Yee denotes the collision frequency of the electrons (explicitly

, and also the coefficients A1 and

aritten down in formula (1))
a parameter D, which

A2 are explicitly given. In the following,
characterizes the influence of colliasions among electrons/upon/‘z‘
2 3/2 Y
] ToT
the distribution function, is defined: p = 13335~3 n| E T2 );
le e “e y,

Ne and Te denote the density and tem-

T - the temperature of the heavy par-
t electric fields E, the distribution

e is the electron charge,

perature of the electrons,
ticles. For strong constan
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The Influence of Collisions Between Electrons on Their SOV/56—37—1-50/64
Velocity Distribution in Gases and in Semiconductors in
the Electric Field

‘may in first approximation (f£1)g be given by formula (3). For

high u-values (u = mv2/2kTe) fg1 actually coincides with I&z),

and for not too high p-values the diatribution may approximete-
ly be represented by

2
2
£, = C exp —1}4—+2§—2h:8-d‘)'1n(1+—£-) .
In a diagram the figure shows the dependence of ln(fg /b) on u

for various p-values. FoT high p-values the curve approaches
Maxwell's straight line, and for p = 0.1 it practically coin-
cides with Druyvestein's parabola (Ref 8). The author finally
thanks V. L. Ginzburg, L. V. Keldysh and L. M. Kovrizhnykh for
discussions, and L. V. Pariyskaya for carrying out numerical
computations. There are 1 figure and 8 references, 4 of which
are Soviet.
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Velocity Distribution in Gases and in Semiconductors in
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ASSOCIATION: Fizicheskiy institut im., P, N. Lebedeva Akademii nauk SSSR
(Physica Institute imeni P. N. Lebedev of the Academy of
Sciences, USSR)

SUBMITTED: March 4, 1959
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AUTHOR : W

TITLE: ~ Perturbances in the ionosphere caused by &8 moving
body

PERIODICAL: Referativayy zhurnal. Avtomatika i radioslelktronika,

no. 8, 1961, 68, abstract 8 1469 (Tr., In-ta zemn.
magn. jonosfery i rasprostr. radiovoln. AN 5S8R,
1960, mno. 17 (27), 173-186)

TEXT: In the survey of the ionosphere, the rockets and
gatellites themselves produce perturbances by changing in the vicin-
ity of rneir surface of gas density, ion or electron concentration,

the electric field and temperature. It may be possible that the

above perturbances account for the experimentally obgerved strong
di.spersion of raliowaves transmitted from earth in the vicinity of

a satellite. The motion of bodies in upper ionosphere layers is 1)/

characterized by two peculiar offects. The motion is inside a

Card 1/3
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strongly rarified gas, vith lengths of particle trajectories much
exceeding the dimensious of the body. Thus a correction must be
introduced into the kinetic theory accounting for the new gas struc-
ture which has to be taken as an aggregate of independent molecules.

On the other hand, since the motion is inside an jonized gas-plasma,

it is necessary to take into account the iuteraction between the

body and clectrons and ions. This leads to & difference in the ion

and electron perturbances, the upsetting of the quasi-linearity of
plasma and appearance of au electric field. The changes in the i)(

concentration of ueutral particles in the vicinity of the moving
body have been evaluated by the wmethods of the generalized kinetic
theory of gases, using the kinetic equation in a differential form.
The problem has also been solved of concentrating electrons and
ions, and the magnitude of the electric field has been determined.
In conclusion the problem is analyzed of the posaibility of excita-

tion of longitudinal waves in plasma by the stream of ions reflect-

ed from the body. In the solution of the above problems the assump-
tion is made that the following relationship is satisfied

Card
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/ kT <l

where k - Boltzmann's constant, T - absolutc temperature in OK;

M - molecule mass; m - electron mass; v, - the velocity of body in

the ionosphere ~s 10 km/sec. Gases when voq /KT (order of 1 lm/

< M

sec), are not considered. In front of bodies a region of conceuntra-

tion of molecules is obtained. The relative increase in density is

1.02-2, 1In the wake of the body there is a corresponding region

with decreased rclative density equal to 0 in the vicinity of the

bedy, and incrzasing to 0.9 at a distance equal to 24.5 body radii.
Abstracter's note: Complete translation_/
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GUREVICH, A.V.

mic heating of electron gas in a

38 no.l:116-121 dan 160,
(MIRA 14:9)

Certain characteristics of oh
plasma. Zhur. eksp. 1 teor. fiz.

1. Fizicheskiy institut im. P.N.Lebedeva AN SSSH.
(Electron gas) (Plasma (Ionized gases))
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AUTHOR: Gurevich, A. V.
TITLE: The Problem of the Amount of Accelerated Particle;?in an

Tonized Gas Under Various Accelerating Mechanisms

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960,
Vol. 38, No. 5, pp. 1597-1607

TEXT: As a contribution to investigations on the origin of cosmic rays

and solar corpuscular radiation, the present paper describes an analysis

of accelerating mechanisms in ionized gas. The author first congiders :
Fermi's statistical accelerating mechanism, in which the ion energy grows L)(/
on account of collisions with clouds of charged particles. If the mean free

path L of the ion between two collisions is constant and independent of the

ion energy € , the ion receives the energy 2/3Mvgl in each collision

(M - ion mass, v, - mean velocity of the cloud). A comparison hetween the

energy obtained and the energy transferred by intergction with other ions
gives the relation E< €, = 3voL(kT)3/2/2’ﬂ‘ vgllﬂ 2 for the condition

that the ion energy tends toward a steady value., If €> €. it grows
card 1/3
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continuously in time. Ein is usually designated as injection energy. If
Ein ~ kT, all particles are accelerated simultaneously. If 651\§> kT, only
the (small) part is accelerated at first, whose energy ig sufficiently high
@537 einj> kT). This is the go-oalled weak mechanism which 18 studled in
this work., If €.>'€in, the particle energy grows in time, and during At
about ANN\)AtN(Ein) particles leave the equilibrium region. H(Ein) denotes
the number of particles having an energy between Ein - kT and Ein' In the
cage of Maxwellian distribution, ANn:vAtNOexp(-ein/kT), ( v(e) denotes the

collision frequency; v(e) = ¥ (kT/E.)3 2). 1t is found that the character of
the velocity distribution in fhe range Eﬁuein ig changed by the weak ac-

celeration mechanism to such an extent that these relations are unsuited for
estimating the number of particles Jeaving the region. (These particles are
called "accelerated particles"). The amount of accelerated particles is one '
of the principal characteristics of the weak mechanism. The determination ‘)(
of the flux of these accelerated particles as & function of the parameters
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involved was the principal aim of the author's investigations, First, he
gives some relations for. a system of gimilar particles being in Coulomb
interaction and which are influenced by the weak statistical accelerating
mechanism. These relations include the equation of motion whose steady-state
soluiion is treated in the following section of the present paper. Further-
more, the author comsiders the stabilized quasisteady solution, and derives
a general solution for the flux of the accelerated particles. The distribu-
tion funotion is also given in a general form. Finally, the author special-
izes the flux formula for ion acceleration in a plasma by Fermi's statigti-
cal accelerating mechanism and obtains formula (24). 1t vg is independent
of the parameters of the plasma, the flux drops expodentiaily with increas-
ing plasma density and increasss with the temperature of the plasma. The
flux of the accelerated ions increases also rapidly with an increase in the
ion mass. The author thanks V. L. Ginzburg for his interest in this work,
and S. I. Syrovatskiy for his valuable advice, There are 1 table and 2
non-Soviet references. '
ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR
(Institute of Physics imeni P. N, Lebedev of the Academy of

”

Sciences USSR)

SUBMITTED: December 21, 19
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AUTHOR: Gurevieh, A. V.
NE———
TITLE: Theory of the Effect of the Runaway Electrons

PERIODICAL: Zhurnal éksperimental'noy i teoreticheskoy fiziki, 1960,
Yol. 39, No. 5(11), pp. 1296-1307

TEXT: In a plasma the collision frequency of an electron with an ion and
other electrons decreases rapidly with increasing velocity, and, therefore, /
the friction of the electrons with a sufficiently high energy is

negligibly small. If the plasma is in a constant electrical field, the Jf
velocity of these electrons called "runaway electrons" will increase con-
tinuously with time. Very strong fields will accelerate all electrons and
they all enter the category of the "runaway electrons’; but in a weak

field this will hold only for such with V>vorit‘ In weak fields
vcrit»'ffherm of the electrons in the plasma. In order to determine v, ..

it is necessary to know the distribution of velocity of the electrons at
R e PR R T) this calculation being g very complicated problem if the

Card 1/3
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. collisions are taken into account. The aim of the present paper was to

examine the effect of a relatively weak field upon the distribution of
velocity of the electrons in a plasma at high velocities. The authors
derive and analyze expressions for the steady distribution function and
the flow of the "runaway electrons" in a completely ionized plasma. The
plasma is assumed to be unbounded .and completely ionized, the electron

. 7 velocity to be v»vaé7m, end the ? -field to be homogeneous and constant.

For the case of a weakly ionized plasma the effect of the neutral particles
upon the flow of the "runaway electrons" is examined and an analysis of
the degree of ionization performed. The instabilities arising in a
spatially homogeneous plasma are alsoc studied. It is shown that under
certain conditions plasma instabilities may occur during the development
of the discharge due to the runaway eleciron flux. The results obtained

! agree in quality with experimental results. The author thanks V.L.Ginzburg

and V. P. Silin for discussions. L. M. Kovrizhnykh is mentioned. There are

11 references: 8 Soviet and 3 US.
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of Sciences USSR
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AUTHORS: ¢inzburg, V. L., Gurevich, A. V. s/0%3/60/070/02/004/016
N B006 /B0OOT

PITLE: Nonlinear Phenomena in a Plasmaq%hich Is Located in a Variable

Electromagnetic Field T\

PERIODICAL:  Uspekhi fizicheskikh nauk, 1960, Vol 70, ¥r 2, pp 201-246 (USSR)

ABSTRACT: The present papexr is the first part of a very detailed survey
of the theory of nonlinear phenomena in an ionized gas. This

article will be published gimultaneously in the periodical T
wFortschritte der Physik" of Eastern Germany. The nonlineari-
ties occurring partly because of the relatively great electron
free path and partly because of the considerable difference
between electron mass and atomic- and molecular nasses already
at comparatively low field strengths (e.g. if the polarization
and the conduction current are not proportional to the field E,
the propagation of electromagnetic waves must be described by
a nonlinear theory, as the superposition prineiple, for example,
no longer holds), are systematically dealt with with refererce

= 40 voluminous publications. Tn the first two paragraphs of the

present article, the influence exerted by a homogeneous electric
card 1/4 field
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E - Eoei k upon 8 non-—relntiviatic and non-degenerate (classi-

cal) plasma which may be %pcated in a homogeneous and constant
(external)magnetic field H is investigated. Macroscopic

(hydrodynamic) notions in the plasma BT® not dealt with. The
influence of the field upon the plasma in this case leads to
a change in the velocity-distribution function of thg plasma
electrons, which is set up as a function of W, Egs H and

of the plasma parameters. The distribution function of the
heavy particles may in this case be considered to be a Maxwell
temperature function, which is justifia‘nle in the steady case
under jnvestigation. If the electron velocity distribution is
known, their kinetic energy (their temperature T )} and the
total current density 3’1; may be determined. In Cyeak fields

8 egual to that of the heavy particles,

electron temperature i
Paragraph 1 deals with the elemen-

and B'tis proportional %0 E.
plasma in & homogeneous eleciric field

tant and piasma conductivitys;
h 2 the kinetic theory of a

tary theory of the
(electron current; dielectric cons
electron temperature). In paragrap

4
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plasma in & homogenaous glectric field, i.e. the deseription
of the electron gas8 by means of distribution functions £(7,Tyt)
ig dealt with. Individual gections deal with the following:

The kinetic equation; the transformation of the collision
integral; elastic collisions with neutral particles (molecules);
inelastic collisions with neutral particles; collisions with
jons; collisions of electrons with one another; the solution

of the equation of motion for a highly jonized plasmadj the
(Maxwellian) distribution function; the effective number of
collisions; the relative portion of transferred energy ©.¢f
(table 1 gives the Jgff—vulues for electron temperatures of
vetween 500 and 15000°for helium, hydrogen, oxygen, nitrogen,
and air; Jeff equals 6elaat up to electron temperatures of

~1 ev, after which it increasest exponentially with Teu); elec~

tron current, dielectric constant and conductivity of the plasma;
electron temperature; the weakly ionized plasmas elastic col-
1isions; the molecular plasma; inert gases; the electron cur-
card 3/4 rent and the mean energy of the electrons; the elementary theo€¥/
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for an arbitrary degree of ionization; transition from the
highly- to the weakly ionized plasma; and the conditions for

the applicability of the elementary theory (by comparison

with the kinetic theory these conditions are mathematically
formulated for highly and weakly ionized plasma), There are

8 figures, 2 tables, and 68 references, 35 of which are Sovie:/
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TITLE: Nonlinear Phenomena in 8 Plasma Located in 8 variable Electro-
magnetio Field

PERIODICAL: Uspekhi fizicheskikh nauk, 1960, Vol T9 Nr 3, pp 393-428 (USSR)

ABSTRACT: This article i8 continued from 2 survey publinhod in
njjgpekhi fizicheskikh nauk”, 1960, Vol 70, p 202. Paragraph 3

deals with the nonlinear effipts occurripg in the propagation
> of radio waves in a plasma Q onoeghore,‘qolar corona), per-
turbation of the principle o superposition, influence of the
wave field on the plasma, Maxwell equations. Section 3.1 deals
with the propagation of radio waves in a plasma in considera-
tion of nonlinearity (self-action of the radio waves). In
this case, thedfield at the plasma voundary (2z=0 plane) is

e assumed to be EO(O) cos8 wtﬁ and the wave propagation jg descrit-

st 10 2 B e o (o, m -0 e e N

¢
The amplitude and the gelf-action factor are gtudied, and t =
Card 1/3 modulation of waves is discussed in detail. Section 3.2 l/
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describes the influence of self-action on the propagation

of radio waves in the jonosphere. This gself-action depends

on the wavelengtih, and is separately gtudied for short waves,
medium waves (Table 4), and long waves. The resonance of self-
modulation near the gyromagnetic frequency, whish amounts %o

(6 - e).,1o6 in the ionosphere, is also investigated. The speci-
fic features and the causes of this greatly nonlinear effect
are discussed separately. gection 3.5 is devoted to an inves-
tigation of the interaction between modulated radio waves
(cross modulation). A theoretical study of cross modulation

in an isotropic plasma ijg followed by an investigation of

the influence of a constant magnetic field and of the resonance
effects occurring near the gyromagnetic frequencye Section 3.4
describes the results of experiments on c¢ro€s modulation in

the ionosphere (absolute cross-wodulation depth, dependence

of the depth Ue and the phase of cross modulation on the

depth Po
card 2/3 ty and frequencies of the disturbing waves, and croaeumodulgy

and the frequency 52 dependence of up on the intensi-
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resonance). In section 3.5 the authors study the nonlinear
interaction of nonmodulated radio waves, At first, the varia-
tions of propagation conditions for a nonmodulated wave are
investigated;, then so-called lateral waves, viz. waves with
combined frequencies, and finally the nonlinear effects con-
nected with the variation in electron concentration. This
article is concluded with a few notes about future studies
in this field. There are 11 figures, 2 tables, and 65 ref-
erencesd, 21 of which are Soviet.
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AUTHOR: Gurevich. ALV,
—
TITLE: Disturbances Produced 1n the Ionosphere by a Moving
Body
PERIODICAL: Akademiya nauk S3SR. Iskusstvennyve spatniku
Zemli. No. 7, Moscow, 1961, pp. 101 ~ 124
TEXT: The particular feature of the motion of a8 body such .
as a rocket or satellite through the upper 1oncsphere 1s that
the motion takes place in a very rarefied medium. The mean

free path of the particles in this medium 18 verv much greataer
than the linear dimensions of the moving bodyv: it follows

that one cannot use the usual hyvdrodynamic methad: and the

medium cannot be lcoked upon as continuous. The i1nteraction

of the body with the medium must be described 1n terms of

the kinetic theory, taking into account the itnteraction of the
body with the 1ons and electrons 1in the medinm. Jince the
interaction of the bedy with the 10ons and eleftrons 1s not the \
same;, the quasi-neutrality of the plasms 15 upse? st the

slectric f1eld appears. The present paper is “encerned wath

Card 1/9
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estimates of such disturbances 1n the toncsphere The farst \
section gives a calculation of the changes 1n the concentration

of neutral particles in the netghbourhood of the moving bedy,
the second section gives an analogous ralculation ter the
¢lectrons and ions. including the glpctric-f1e2id effucta,
while the thaird section gives the scolution of the problem with
allowance for the (constant) Earth’'s magnetic fireld., [t 1s
assumed throughout that the velocity of the body 15 much
greater than the thermal velocity of the melecules or ions and
much smaller than the thermal velocity of the electrons. In
order to simplify the problem, the moving body 1% ossumed to be
spherical in form. It 18 clear that two regions <an he
distinguished., namely, the region 1n front of the moving body;
where the density is increased and the region behind the body

where the density 1s reduced. These will be referred to as
the "front" and "rear" regions., Two cases can then be dis-
tinguished, namely: 1) elastic reflection from the moving body

and 2) diffuse reflection {equsl probability of reflection in
all directions). Formulae are derived for the two cases and

Card 2/9
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Fig. 2 shows a graphical representation of these results for
the front region. The first plot in Fig. 2 shows the situation
for the case of elastic reflection and the second plot gives
the results Tor the diffuse reflection (HO is the radius of

the body). These calculations are carried out on the assumption
that the particle reached the surface of the body with a certain
average velocity Vo which is representative of the appropriate

Maxwellian distribution. The results in Fig, 2 are given in the
frame of reference attached to the moving body. The rear

region differs in that the incident molecules can no longer be
looked upon as having a certain average velocity Vo and the

velocity distribution must be taken into account. This dis-
tribution is assumed to be daxwellian. fFor a spherical body
the density-distribution is shown graphically in Fig. 5.
Calculation of the ion and electron densities and of the
electric field is said to be much more difficult. The solution
involves the transport equations for the jons and electrons

as well as the field equation. In the first part of this

Card 3/9
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section, it is assumed that all tho charged particles are
reflected from the surface of the body although even with this
assumption the general solution is very complicated. Since the
velocity of the body is very much smaller than the average
thermal velocity of the electrons, the electron velocity-
distribution can be assumed to be of tho form

muy? : o
r | . { L +em+U} (14)
",:/c (;' ' .’) = “‘"’(T‘fxik?‘) exp "——" ‘ !\"l' *
and hence the electron density is given by:
4 U
nc(.r).-:nroexp {.—- ﬂ[’i.r—”} . (15)

where ¢ is the electric-field potential and
U is the energy of interaction of the particles with

the surface of the body.
Card 4/9
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Consideration of the analogous protlem for the rons has led

to a solution which 1s tllustrated grapbically an Fre. ls

This fagure shows the equipotential =utiaves 1A the neighbourhood
of a spherical body retlecting all the pariieles tnc vidlent upon

1t in the Zase where vq/vT s 8 v N Five

gquantity * shown 1n this [rgure ts Gt ried by

A - 2.1 5 Y07Ne R f16h) .

-0

Fig. > shows the corresponding oplot foar The cdse where the

surface of the spheriral body imetal ! atmorbs il the particles
incident upan 1t. The finsl =e:tion 1= o eoped with the

«ffects of the magnetic [ield. 11 1> =hown that the moagbetic ,
field has little e=ffect on the plectton concenrrat ton and the

electric ~f1eld petential and hene ot 1% wily aa.pssary 1o

consider the 1on concentration Lanteliten wuistribution 1S \
again assumed and expreisions ate detived o the 100

density, change. acknowledgment = ate espres-=d b

Card 5/9

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000617410013-8"



"APPROVED FOR RELEASE 03/20/2001 CIA-RDP86- 00513R00061741001

CEE T SERHIGTER BRI RN ORI LI TE NS 2R JEHELE

RS
Sl G vcy e g 0D
rsturbances Produced o, ., I '
?’du{.& Al ‘pert and [,#. it ayevaskiy fus
there are 10 ligutes . 3 tabies and 1
and 3 non-Soviet. Ihe two fueli=b-i
are: Retf. 1 - 1.0 Kraus Tt
CoRy Reberts., P.H. Kirchoer
1156, 1959,

discu~si1on~.

Yol el g e 1 UV et
ADMUDLE el et end es guol ed
PR U I 1l Bl 19D and

[I 7

N S TR TN Fodiar ‘.

e

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000617410013-8"



"APPROVED FOR RELEASE 03/20/2001 CIA-RDP86-00513R000617410013-8

1 - H‘IIUIN 4]

; ; i
”"1‘1" XIS QIHH‘HIIr SpTHS M

S 1 o IR EH L LR T DT e 0

w&mﬁ.,.;&&- ; TSEDILINA » Ye .Yeo

Effect of a constant electric field on electron temperature in
the ionosphere., Geomag. i aer. 1 no.l 3440 Ja=F 161,
(MIRA 14:7)
1, Fizicheskiy institut AN SSSR imeni P,N, Lebedeva i Institut
zemuogo magnetizma, lonosfery i rasprostraneniya radiovoln AN
SSSR. - ; ,
(Ionosphere)“iElectrons) (Electric fields)
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AUTHOR : Gurevich, 4. V.
TITLE: Peculiarities of the behavior of multiply charged 1ions in
a plasma
PERIODICAL: ghurnal eksperimental'noy i teoreticheskoy fimiki, V. 40,

no. 6, 1961, 1825-1831

TEXT: It is shown that, under certain conditions, multiply charged ions
in a singly ionized plasma under the action of a constant electric field
move opposite to the ordinary singly charged jons. The motion of an ion
with a charge eZ in a completely ionized plasma is described by the

equation Md¥/dt = eZE - F; f' (1), where ? and F are frictional forces

due to the presence of electrons and ions, respectlvely° Introducing the
expressions for the frlctmna1 forces into Eg. (1), one obtains

Mdv/dt = - ez2(Z - 1) E - oV, Z v [1 + /(1 + v/v ) )] (1a), where Vg

Card 1/5
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is the effective frequency of collisions of electrons with singly charged
jons in a constant electric field; the parameter 7y, given by

3 3 \1/2 . ]
y = (MoTe/mTio) / , is generally very great; e.goy 8% T = Tos y&60.8
in deuterium, and y=43 in hydrogen. MO’ TiO’ and Vg are, respectively,

the mass, temperature, and thermal velocity of ions in the plasma. The

solution of Eq. (1a) shows that the velocity of multiply charged ions, Vv,
has two stable values in a constant electric field in the range

371/3mveovTiZ/22/3e(Z—1) £E < 22/37mveOvTiZ/ie(Z-1) (5). In the first

steady state, the velocity is low andlgetermined chiefly by the inter-
action with plasma ions (by the force Fi)° In the second steady state,

the velocity of multiply charged ions is very high (vym vo(Z - 1)/%2) and

mainly determined by the interaction with electrons. The ensTrgy of
multiply cherged jons in the second steady state is very high and exceeds
the thermal energy of electrons and ions of a singly charged plasma by one
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to three orders of magnitude. The velocity of multiply gharged‘-ionw
(with respect to a fixed observer) is equal to ¥ + viO 1o - mean

" * yelocity of singly ch&rged ions). ¥ always goes in the direction of
electron motion, and V. in the opposite direction, so that a multiply

charged ion may move in either direction, depending on the ratio of ‘the
velocities v and vio* Due to the velocity distribution of the particles, |

.some of the ions will be in one steady staté, while others are in the - !
other steady state. The kinetic equation for the velocity-distribution .
function f(V,t) of ions with a charge eZ in‘a completely ionized plasma | °

' has the form o a@—E o sn0al\_ L0 [a[M |
a _T—(cosodv Tdo) v v \v (Mov'(v) X o i

- T, s

xo'((ekr,:/ Mo)‘/-) (%‘2% - of) + ff“"“’\.za (w & o). . 3

. . i

—;;f‘":,ﬂ( v )-"-(smo‘;;l’g)mo. (6) '

(28T o/ Mo)"/ 90
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- . )
0 denotes the angle between E and ¥ vi(v) = 4ne~4N221nj~/M2v stands for
1 .

the frequency of collisions between multiply and singly charged dionsj {
6{x) and H(x) are functions introduced by S. CHandrasechar (Ref. 53 Revs., |

fandre : over |
Mod. Phys., 15, 1, 1943): ¢(x) =$(x) - 2xe™ /Vx, B(x) = (1-3x 250 |

2 - .
+ e * MNax; @(x) is the probability integral. By solving Eq. (6), the .
author obtains the following ratio of the number of multiply charged ions
in the second stete to that of ions in the first state (in the case of
equilibrium): =~ o T o ' S

¢ —eZ(Z—NDEIM S
N My, (0) Go [ M, + my | M—e Yy 12
'N§==°XP{"S N OV GRT o T My F Vo T i L 3T } , (12)

o

-

The author thanks V. L. Ginzburg and M. A. Leontovich for valuable i

discussions. There.are 3 figures and 8 references: 5 Soviet-bloc and
3 non-Soviet-bloc. :
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_AUTHOR: " Gurevich, A.V. R .
TITLE: : The distribution of'particles in a céntrally symmet-

ric field

R PERIODICAL: Geomagnetizm i aeromcmiya, Ve 3, no. 2, 1963, 185+ | -
: : 203 ' C R
TEXT: Expressions for the density and ‘flow of particles in

a rarefied gas subjected to a centrally symmetric £ield of a body:
are derived and analyzed. The problem is of considerable interest
in astrophysics and plasma physics, especially in thz case of an

attractive field.  The trimsport equation ig solved neglecting colli-
sions for the following cases: (1) Infinite orbits in an attracting
field with potential U varying as 1/r2; (2) Infinite orbits in an

attracting ficld where U varies first more slowly than 1/r? and then
more rapidly than L/r?; (3) U varying first more slowlg then 1/r4,
then more rapidly, and for large & exactly as 1/r2; (4) Repulsion

field U > 0. The distribution of particles with f£inite orbits B
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also discussed. In each case the effect of absorption of the gas
particles by the body is considered. Acknowledgements ave made £o©
Ya.L. Al'pert and L.P. Pit ayevskiy for useful. dincuualons. lhwr

- are 9 figures. . ; oo g
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